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The MAILING DATE of this communication appears on the cover sheet with the correspondence address ~ 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

" E f en o, i ^l°[!ir]f-r-? iay be available under the Provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely 

* F^inrf!" f ' ' ■£ y 't SpeC t ,fied * bo ™' the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication 

- haiiure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U S C 5 1 33) 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed may reduce anv 
earned patent term adjustment. See 37 CFR 1.704(b). ' y 

Status 

1 )Ex] Responsive to communication(s) filed on 22 October 2004 . 
2a)D This action is FINAL. 2b)[x] This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) [x] Claim(s) U33 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6M Claim(s) 1.2.5-19.21.22 and 29-33 is/are rejected. 

7) [X3 Claim(s) 3.4,20 and 23-28 is/are ohjentPd to 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) Q Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)D All b)Q Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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This is in response to the Amendment dated October 22, 2004. The text of those 
sections of Title 35, U.S. Code not included in this action can be found in a prior Office 
action. 

Response to Arguments 

Double Patenting 

Claims 1-33 have been rejected under the judicially created doctrine of double 
patenting over claims 1-30 of U. S. Patent No. 6,534,1 16 B2 since the claims, if allowed, 
would improperly extend the "right to exclude" already granted in the patent. 

The rejection of claims 1-33 under the judicially created doctrine of double 
patenting over claims 1-30 of U. S. Patent No. 6,534,1 16 B2 has been withdrawn in 
view of the Terminal Disclaimer. 

Response to Amendment 
Terminal Disclaimer 

The terminal disclaimer filed on October 22, 2004 disclaiming the terminal portion 
of any patent granted on this application which would extend beyond the expiration date 
of US Patent No. 6,534,1 16 has been reviewed and is accepted. The terminal 
disclaimer has been recorded. 
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Claim Rejections - 35 USC §112 

Claim 19 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 
Claim 19 

lines 1-2, it appears that the "copper or a copper alloy" is the same as the 
conductor recited in claim 1 , line 14. However, it is unclear if it is. 


Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

Claims 1-2, 5, 7-8, 11-13, 16, 19, 21, 29 and 31-32 are rejected under 35 
U.S.C. 1 02(e) as being anticipated by Walton et al. (US Patent No. 6,270,646 B1 ). 

Walton teaches a method of plating a conductive top surface of a workpiece 1, 
the conductive top surface of the workpiece including a top portion 1f and a cavity 
portion 26 (Fig. 2A), the method comprising: 

(a) applying, over the conductive top surface of the workpiece, an electrolyte 
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solution (= plating solution) with at least one additive (= plating additive) disposed 
therein, a first portion of the additive (= to suppress plating in other areas) becoming 
adsorbed on the top portion and a second portion of the additive becoming adsorbed on 
the cavity portion (= to enhance the plating rate in areas of the wafer where metal is 
desired) [col. 5, lines 19-21]; 

(b) using a workpiece-surface-influencing device 21 (= sponge) to make physical 
contact with the top portion and establishing relative movement with the workpiece (= 
the back surface 21b of the sponge be able to move relative to the wafer while in 
contact therewith, without damaging the seed layer or plated layer) [col. 4, lines 24-29] 
to change at least the first portion of the additive adsorbed onto the top portion (= a 
plating additive designed to inhibit plating would tend to be transported more slowly in 
the thicker area 26 than in the thinner area 27. This tendency could be further enhanced 
by doping the surface 21b of the sponge which a chemical species which inhibits plating 
where the sponge and wafer are in more intimate contact, namely at the field regions of 
the wafer) [col. 5, lines 19-31]; 

(c) moving the workpiece-surface-influencing device away from the workpiece 
surface so that the physical contact between the workpiece-surface-influencing device 
and the workpiece no longer occurs (= the gap 25 between the sponge and the wafer 
(also filled with plating solution) is adjusted to permit relative motion between the wafer 
1 and sponge 21) [col. 3, lines 60-67]; and 

(d) plating the conductive top surface of the workpiece with a conductor (= metals 
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or metal alloys) [col. 1 , lines 6-8] obtained from the electrolyte solution at least during a 
period of time when at least some of the change is maintained and while the workpiece- 
surface-influencing device remains moved away from the workpiece surface (col. 4, 
lines 1-10; and Figs. 2 and 2A), thereby causing greater plating of the cavity portion 
relative to the top portion (col. 5, lines 19-21). 

The conductive top surface of the workpiece is plated before and during the 
steps of using and moving (col. 3, line 58 to col. 4, line 10). 

The at least one additive includes a plurality of additives, comprising both a 
suppressor and an accelerator (col. 5, lines 19-21). 

During the step of plating, more effective accelerating additives exists on the 
cavity portion than on the top portion (col. 5, lines 1 9-31 ). 

The step of using the workpiece-surface-influencing device creates the change 
by increasing suppressor species on the top portion (= a plating additive designed to 
inhibit plating would tend to be transported more slowly in the thicker area 26 than in the 
thinner area 27. This tendency could be further enhanced by doping the surface 21b of 
the sponge which a chemical species which inhibits plating where the sponge and wafer 
are in more intimate contact, namely at the field regions of the wafer) [col. 5, lines 19- 
31]- 

The step of plating continues without further contact being established between 
the workpiece-surface-influencing device and the workpiece surface to result in an 
overfill of the conductor being plated over the cavity portion relative to the top portion of 
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the workpiece surface (col. 5, lines 25-28; and Fig. 2). 

The conductive top surface includes a plurality of cavity portions (col. 4, lines 7- 
10; and Fig. 2A), and the step of plating plates a conductive layer over the conductive 
top surface, such that the conductive layer is formed within each of the plurality of 
cavities, is formed over a flat top surface portion of the conductive top surface with a 
substantially planar thickness, and is formed over at least one of the plurality of cavity 
portions with a thickness that is greater than the substantially planar thickness to create 
an overfill thereover (col. 5, lines 19-31; and Fig. 2). 

The one cavity portion is larger than a plurality of other cavity portions, and the 
plurality of other cavity portions have formed thereover the thickness of the conductive 
layer that is greater than the substantially planar thickness to create at least one 
another overfill thereover, and the one cavity portion has formed thereover the thickness 
of the conductive layer that is greater than the substantially planar thickness to create 
the overfill (col. 5, lines 19-31; and Fig. 2). 

The step of plating includes the step of providing at least one of DC, AC and 
pulsed power during plating (col. 4, lines 40-44). 

The step of plating plates one of copper or a copper alloy (col. 4, lines 28-29). 

The step of using the workpiece-surface-influencing device causes a differential 
in a surface resistance between the top portion and the cavity portion (col. 5, lines 19- 
31). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 6, 9-10, 14-15, 17-18, 22, 30 and 33 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Walton et al. (US Patent No. 6,270,646 B1) as applied to 
claims 1-2, 5, 7-8, 11-13, 16, 19, 21, 29 and 31-32 above, and further in view of 
Applicant's admitted prior art (specification, page 2, lines 1-18). 

Walton is as applied above and incorporated herein. 

Walton does not teach wherein the plurality of additives includes CI. 

However, there are many types of Cu plating solution formulations, some of 
which are commercially available. One such formulation includes chloride ions 
(Applicant's admitted prior art, specification, page 2, lines 10-14). 

Thus, the invention as a whole would have been obvious to one having ordinary 
skill in the art at the time the invention was made to have modified the process of 
Walton with wherein the plurality of additives includes CI because chloride ions are a 
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conventional additive in Cu plating solution formulations for proper action of the 
additives. 

As to wherein the steps of using the workpiece-surface-influencing device, 
moving the workpiece-surface influencing device, and plating are repeated, the 
repetition of steps to provide the same results is well within the skill of one having 
ordinary skill in the art. 

As to wherein the step of providing provides DC power and operates, at least 
part of the time in a current controlled mode in which a plating current is substantially 
controlled, it is well within the skill of the artisan to control the current during plating 
where the general conditions of the claim are disclosed in the prior art, it is not inventive 
to discover optimum working conditions by routine experimentation. 

As to wherein the step of providing provides DC power and operates, at least 
part of the time in a voltage controlled mode in which a plating voltage is substantially 
controlled, it is well within the skill of the artisan to control the voltage during plating 
where the general conditions of the claim are disclosed in the prior art, it is not inventive 
to discover optimum working conditions by routine experimentation. 

As to the step of adding another additive to the electrolyte that assists in 
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loosening a bond between the additive and the surface of the workpiece, Walton 
teaches that the plating additives may be used to enhance the plating rate of areas of 
the wafer where metal is desired, and to suppress plating in other areas (col. 5, lines 
19-31). This teaching would have included adding additives to the electrolyte that would 
have assisted in loosening a bond between the additive and the surface of the 
workpiece because this is an additive that would have enhanced or suppressed the 
plating rate of the areas of the wafer where desired. 


Allowable Subject Matter 

The following is a statement of reasons for the indication of allowable subject 

matter: 

Claims 3 and 4 define over the prior art of record because the prior art does not 
teach or suggest the method according to claim 2 wherein the step of using the 
workpiece-surface-influencing device applies a mask that includes at least one opening 
therein through which a flow of electrolyte therethrough can be controlled. 

Claim 20 defines over the prior art of record because the prior art does not teach 
or suggest the method according to claim 1 wherein power used for plating is not 
applied during the steps of using and moving. 

Claims 23-28 define over the prior art of record because the prior art does not 
teach or suggest the method according to claim 1 wherein the step of using the 
workpiece-surface-influencing device uses a sweeper that has a sweeping portion that 
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physically contacts the workpiece with a surface area that is substantially less than the 
surface area of the workpiece surface. 

The prior art does not contain any language that teaches or suggests the above. 
Therefore, a person skilled in the art would not have been motivated to adopt the above 
conditions, and a prima facie case of obviousness cannot be established. 

Claims 3-4, 20 and 23-28 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Edna Wong whose telephone number is (571 ) 272- 
1349. The examiner can normally be reached on Mon-Fri 7:30 am to 3:30 pm, Flex 
Schedule. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on (571) 272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
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you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Edna VVojig) 
Primary Examiner 
Art Unit 1753 
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